NATURAL PRODUCT COMMUNICATIONS

An International Journal for Communications and Reviews Covering all
Aspects of Natural Products Research

IODIVERSI

IOSYNTHESI

NPC-SILAE: Special Issue
Volume 6. Issue 7. Pages 925-1054. 2011
ISSN 1934-578X (printed); ISSN 1555-9475 (online)
www.naturalproduct.us



NPC B Natural Product Communications

EDITOR-IN-CHIEF

DR. PAWAN K AGRAWAL
Natural Product Inc.

7963, Anderson Park Lane,
Westerville, Ohio 43081, USA
agrawal@naturalproduct.us

EDITORS

PROFESSOR ALESSANDRA BRACA
Dipartimento di Chimica Bioorganicae Biofarmacia,
Universita di Pisa,

via Bonanno 33, 56126 Pisa, Italy
braca@farm.unipi.it

PROFESSOR DEAN GUO

State Key Laboratory of Natural and Biomimetic Drugs,
School of Pharmaceutical Sciences,

Peking University,

Beijing 100083, China

gda5958@163.com

PROFESSOR YOSHIHIRO MIMAKI

School of Pharmacy,

Tokyo University of Pharmacy and Life Sciences,
Horinouchi 1432-1, Hachioji, Tokyo 192-0392, Japan
mimakiy@ps.toyaku.ac.jp

PROFESSOR STEPHEN G. PYNE
Department of Chemistry

University of Wollongong

Wollongong, New South Wales, 2522, Australia
spyne@uow.edu.au

PROFESSOR MANFRED G. REINECKE
Department of Chemistry,

Texas Christian University,

Forts Worth, TX 76129, USA
m.reinecke@tcu.edu

PROFESSOR WILLIAM N. SETZER
Department of Chemistry

The University of Alabama in Huntsville
Huntsville, AL 35809, USA
wsetzer@chemistry.uah.edu

PROFESSOR YASUHIRO TEZUKA

Institute of Natural Medicine

Institute of Natural Medicine, University of Toyama,
2630-Sugitani, Toyama 930-0194, Japan
tezuka@inm.u-toyama.ac.jp

PROFESSOR DAVID E. THURSTON

Department of Pharmaceutical and Biological Chemistry,
The School of Pharmacy,

University of London, 29-39 Brunswick Square,

London WCIN 14X, UK
david.thurston@pharmacy.ac.uk

Full details of how to submit a manuscript for publication in Natural Product Communications are given in Information for Authors on our Web site

http://www .naturalproduct.us.

Authors may reproduce/republish portions of their published contribution without seeking permission from NPC, provided that any such republication is
accompanied by an acknowledgment (original citation)-Reproduced by permission of Natural Product Communications. Any unauthorized reproduction,
transmission or storage may result in either civil or criminal liability.

The publication of each of the articles contained herein is protected by copyright. Except as allowed under national “fair use” laws, copying is not permitted by
any means or for any purpose, such as for distribution to any third party (whether by sale, loan, gift, or otherwise); as agent (express or implied) of any third
party; for purposes of advertising or promotion; or to create collective or derivative works. Such permission requests, or other inquiries, should be addressed
to the Natural Product Inc. (NPI). A photocopy license is available from the NPI for institutional subscribers that need to make multiple copies of single
articles for internal study or research purposes.

To Subscribe: Natural Product Communications is a journal published monthly. 2011 subscription price: US$1,995 (Print, ISSN# 1934-578X); US$1,995
(Web edition, ISSN# 1555-9475); US$2,495 (Print + single site online); US$595 (Personal online). Orders should be addressed to Subscription Department,
Natural Product Communications, Natural Product Inc., 7963 Anderson Park Lane, Westerville, Ohio 43081, USA. Subscriptions are renewed on an annual
basis. Claims for nonreceipt of issues will be honored if made within three months of publication of the issue. All issues are dispatched by airmail throughout

the world, excluding the USA and Canada.

HONORARY EDITOR

PROFESSOR GERALD BLUNDEN
The School of Pharmacy & Biomedical Sciences,

University of Portsmouth,

Portsmouth, POI 2DT U.K.

axuf64@dsl.pipex.com

ADVISORY BOARD

Prof. Berhanu M. Abegaz
Gaborone, Botswana
Prof. Viqar Uddin Ahmad
Karachi, Pakistan

Prof. @yvind M. Andersen
Bergen, Norway

Prof. Giovanni Appendino
Novara, Italy

Prof. Yoshinori Asakawa
Tokushima, Japan

Prof. Lee Banting
Portsmouth, UK.

Prof. Julie Banerji
Kolkata, India

Prof. Alejandro F. Barrero
Granada, Spain

Prof. Anna R. Bilia
Florence, Italy

Prof. Maurizio Bruno
Palermo, Italy

Prof. César A. N. Catalan
Tucuman,Argentina

Prof. Josep Coll
Barcelona, Spain

Prof. Geoffrey Cordell
Chicago, IL, USA

Prof. Cristina Gracia-Viguera
Murcia, Spain

Prof. Duvvuru Gunasekar
Tirupati, India

Prof. A.A. Leslie Gunatilaka
Tucson, AZ, USA

Prof. Kurt Hostettmann
Lausanne, Switzerland
Prof. Martin A. Iglesias Arteaga
Mexico, D. F, Mexico
Prof. Jerzy Jaroszewski
Copenhagen, Denmark

INFORMATION FOR AUTHORS

Prof. Leopold Jirovetz
Vienna, Austria

Prof. Karsten Krohn
Paderborn, Germany

Prof. Hartmut Laatsch
Gottingen, Germany

Prof. Marie Lacaille-Dubois
Dijon, France

Prof. Shoei-Sheng Lee
Taipei, Taiwan

Prof. Francisco Macias
Cadiz, Spain

Prof. Imre Mathe

Szeged, Hungary

Prof. Joseph Michael
Johannesburg, South Africa
Prof. Ermino Murano
Trieste, Italy

Prof. M. Soledade C. Pedras
Saskatoon, Cnada

Prof. Luc Pieters

Antwerp, Belgium

Prof. Peter Proksch
Diisseldorf, Germany

Prof. Phila Raharivelomanana
Tahiti, French Plynesia
Prof. Monique Simmonds
Richmond, UK

Prof. Valentin Stonik
Vladivostok, Russia

Prof. Winston F. Tinto
Barbados, West Indies

Prof. Karen Valant-Vetschera
Vienna, Austria

Prof. Peter G. Waterman
Lismore, Australia



NPC @ Natural Product Communications

Genotoxic Evaluation of a Methanolic Extract of Verbascum

2011
Vol. 6

No. 7
989 - 991

thapsus using Micronucleus Test in Mouse Bone Marrow

Franco Matias Escobar®, Maria Carola Sabini’, Silvia Matilde Zanon®, Laura Noelia Cariddi’,

Carlos Eugenio Tonn" and Liliana Inés Sabini®

*Departamento de Microbiologia e Inmunologia, Facultad de Ciencias Exactas, Fisico-Quimicas y
Naturales.Universidad Nacional de Rio Cuarto, Rio Cuarto, Cordoba. Argentina

°INTEQUI-CONICET, Facultad de Quimica, Bioquimica y Farmacia, Universidad Nacional de San

Luis, San Luis. Argentina

fescobar@exa.unrc.edu.ar

Received: November 15", 2010; Accepted: March 25™, 2011

Verbascum thapsus L. is a medicinal plant and has been used to treat numerous pulmonary diseases, asthma, inflammatory disease,
spasmodic coughs and migraine headaches. Several studies have demonstrated that different extracts of V. thapsus present antimicrobial
activity. Thus, the goal of this study was to evaluate the genotoxic and cytotoxic activities of a methanolic extract of Verbascum thapsus,
using micronucleus test in mouse bone marrow. No toxicity in bone marrow was detected in the extract-treated groups. The methanolic
extract of V. thapsus at doses of 100, 300 and 500 mg / kg, did not produce a significant increase in the frequency of MNPCE in bone
marrow and neither altered the relationship PCE / NCE respect to negative control. These cytogenotoxic findings contribute the preclinical
knowledge of methanolic extract of V. thapsus and provide security in its use as herbal medicine.

Keywords: Verbascum thapsus L., methanolic extract, micronucleus, bone marrow, genotoxicity.

The use of medicinal plants in therapy or as dietary
supplements remounts centuries ago, but it has increased
substantially in the last decades [1a,1b]. The popularity of
herbal medicines is related to their easy access, therapeutic
efficacy, relatively low cost, and assumed absence of toxic
effects.

Widespread public opinion is that being a natural product,
herbal medicines are harmless and free from adverse
effects. However, the safety of their use has recently been
questioned due to the reports of illness and fatalities
[2a-2c]. Considering the complexity of herbals in general
and their inherent biological variation, it is now necessary
to evaluate their safety, efficacy and quality [1b]. Thus, an
assessment of their mutagenic and cytotoxic potential is
necessary to ensure the relatively safe use of plant-derived
medicines.

Scrophulariaceae is an important family of plants
comprising over 200 genera and about 2500 species. It
includes Mimulus, Penstemon, Digitalis, Veronica and
Verbascum [3a]. Different members have been valued for
their curative properties and are widely employed in
domestic and regular medicine. At least 250 species of
Verbascum are known. Among the species traditionally
used in medicine, the most important is Verbascum
thapsus L., commonly known as mullein, common

mullein, great mullein [3b]. V. thapsus is distributed
worldwide. In Argentina this species is abundant however;
it is considered an exotic plant. Many studies carried
out with plants collected in other countries, have shown
that different extracts have antimicrobial, antitumor
and cytotoxic activities [4a-4c]. Therefore, given the
abundance of the species in Cordoba province, Argentina,
cytotoxic and antiviral properties of methanolic extract of
V. thapsus were investigated. The results of these previous
studies have indicated that the extract markedly inhibits
Herpes suis virus type I at non cytotoxic concentrations
[5a,5Db]. Since this information is hopeful, it is necessary to
define the cytogenotoxic potential to ensure the use of the
extract at safe levels.

The aim of this study was to determine the genotoxic and
cytotoxic activities of a methanolic extract of Verbascum
thapsus, using micronucleus test in mouse bone marrow.
Evaluation of micronucleus induction is the primary in
vivo test in a battery of genotoxicity tests and is
recommended by the regulatory worldwide agencies to be
conducted as part of product safety assessment.

The results of micronucleus (MN) test in BALB/c mice
treated with different doses of the extract are summarized
in Table 1. In all cases these results are expressed as mean
(£ standard deviation).
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Table 1: Mean of polychromatic erythrocytes with micronuclei (MNPCE) observed in bone marrow cell of female (F) and male (M) BALB/c mice treated with

a Verbascum thapsus methanolic extract, and respective controls.

Dose . MNPCE PCE/NCE
Treatments mg/kg Number of MNPCE per animal (mean = SD) (mean = SD)
F] Fz F3 MI MZ M3
Negative control (saline) 0 2 3 3 2 2 2 2.50+0.55 1.69+£0.14
V. thapsus methanolic extract 100 1 2 5 1 3 1 2.17+1.60 1.77+0.12
V. thapsus methanolic extract 300 3 1 3 1 2 2 2.00+0.89 1.79+£0.23
V. thapsus methanolic extract 500 5 1 1 2 1 2 2.00 +1.55 1.74+£0.15
Positive control (cyclophophamide) 20 11 14 11 13 9 12 11.7+1.7* 1.69+0.10

Thousand cells were analyzed per animal, for a total of 6000 cells per group. SD = Standard deviation. * p< 0.001, statistically significant difference from

saline group (ANOVA. Tukey's test).
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Figure 1: A photomicrograph of mice whole bone-marrow smear
showing nucleated as well as enucleated cells (PCEs and NCEs). One the
polychromatic erythrocyte also contains micronuclei.

Examples of polychromatic and normochromatic
erythrocytes unaltered, normal, and the presence of
micronucleated polychromatic erythrocytes are shown in
Figure 1.

The percentage frequency of MN in the groups treated
with 100, 300 and 500 mg / kg of methanolic extract,
which were 2.17 (£1.60), 2.00 (£0.89), 2.00 (+1.55)
respectively, showed no significant differences from the
saline-treated group: 2.5 (£0.55). However, there was a
significant increase in the frequency of micronucleus in
PCE from the positive control group treated with
cyclophosphamide (Figure 2).

No citotoxicity in bone marrow was detected in the
extract-treated groups. Statistical analysis of the proportion
PCE / NCE revealed no differences in any study group.
There were no sex-dependent changes in any treatment.

V. thapsus methanolic extract contains iridoid glycosides
(laterioside, harpagoside, ajugol, picroside I1V), three
iridoid  ((+)-genipin, a-gardiol and p-gardiol), one
phenylethyl glycoside (verbacoside), two sesquiterpenes
(buddlindeterpene A and buddlindeterpene B), one
diterpene (buddlindeterpene C), and one biflavonoid
(amentoflavone) [6].
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Figure 2: Frequency of Micronucleated Polychromatic Erythrocytes
(MNPCE) induced in bone-marrow cells of female (F) and male (M)
BALB/c mice treated with a V. thapsus methanolic extract: negative
control (saline solution), positive control (cyclophosphamide 20 mg/kg
body weight). Values are shown as mean + SD.

Therefore, the results obtained in the present study allow
concluding that the methanolic extract of Verbascum
thapsus does not contain genotoxic and cytotoxic
compounds since its administration in mice at doses of
100, 300 and 500 mg/kg, showed no evidence of
genotoxicity or cytotoxicity in vivo. The extract did not
produce a significant increase in the frequency of MNPCE
in bone marrow and neither altered the relationship PCE /
NCE respect to negative control.

These cytogenotoxic findings contribute the preclinical
knowledge of methanolic extract of V. thapsus and provide
security in its use as herbal medicine.

Experimental

Plant material and extraction: Aerial parts of Verbascum
thapsus L. were collected in San Luis province, Argentina.
The plant material was identified by Ing. Luis A. del Vitto.
A voucher specimen (N° #514) was preserved and
deposited in herbal library of the “Herbario de la
Universidad Nacional de San Luis, Argentina”. The leaves
were dried and chopped finely using a blender. Eight
hundred grams of dried material were successively
extracted with 3.5 L of the following solvents: n-hexane,
chloroform and methanol at room temperature for 48 h.
The evaporation of the extracts in vacuum at 40°C yielded
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the hexane, chloroform and methanol extracts. The
methanolic extract was dissolved in saline solution and
subsequently  diluted to  appropriate = working
concentrations.

Animal’s treatments: Two months old male/female
BALBc mice weighing ca. 20 g were intraperitoneally
injected with a single dose of V. thapsus methanolic
extract (volume 0.2 ml). Three doses were selected (100,
300 and 500 mg/kg) considering previous citotoxicity data
obtained with Vero cells. Cyclophosphamide (Sigma) at 20
mg/kg and saline solution were used as positive and
negative controls respectively.

Mouse bone marrow micronuclei assay: Six mice per
dose were sacrificed at 24 h post-injection and femurs
were removed. Femurs were prepared for the boned-
marrow micronucleus test as previously described [7a].

References
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Slides were stained with May-Griinwald and Giemsa
solutions [7b] which maximized the differentiation
between the polychromatic (PCE) and normochromatic
(NCE) erythrocytes. To determine index of genotoxicity
the number of micronucleated polychromatic erythrocytes
(MNPCE) was obtained at an average of 1000 PCE,
counted per animal per dose. In order to evaluate any
cytotoxic effect of extract, the ratio of PCE/NCE was
determined in the same sample. Statistical significance was
determined by analysis of variance (ANOVA), applying
software GraphPad Prism 5.0.
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